We report on the photodissociation dynamics study of n-butyl nitrite and isoamyl nitrite by means of time-resolved Fourier transform infrared (TR-FTIR) emission spectroscopy. The obtained TR-FTIR emission spectra of the nascent NO fragments produced in the 355-nm laser photolysis of the two alkyl nitrite species showed an almost identical rotational temperature and vibrational distributions of NO. In addition, a close resemblance between the two species was also found in the measured temporal profiles of the IR emission of NO and the recorded UV absorption spectra. The experimental results are consistent with our ab initio calculations using the time-dependent density functional theory at the B3LYP/6-311G(d,p) level, which indicate that the substitution of one of the two γ-H atoms in n-C 4 H 9 ONO with a methyl group to form (CH 3 ) 2 C 3 H 5 ONO has only a minor effect on the photodissociation dynamics of the two molecules.
-3 -photodissociation dynamics of n-C 4 H 9 ONO was reported by Yue et al. [2] , who measured the nascent NO fragments from the 266-nm photodissociation of gaseous n-C 4 H 9 ONO using the one-photon laser-induced fluorescence technique. Nevertheless, no investigations on the photodissociation dynamics of (CH 3 ) 2 C 3 H 5 ONO have hitherto been reported.
In this work, we present a photodissociation dynamics study on both n-butyl nitrite and isoamyl nitrite using the time-resolved Fourier transform infrared (TR-FTIR) emission spectroscopic technique [21, 22] . We obtained the TR-FTIR emission spectra of the nascent NO fragments produced in the 355-nm laser photolysis of the two alkyl nitrite species, from which the rotational temperatures and the vibrational distributions of NO for both species were derived from a rovibrational simulation and found to be almost identical. Such a finding was further supported by the measured temporal profiles of the IR emission of NO, the recorded UV absorption spectra, and high-level ab initio calculations.
II. EXPERIMENTS
Our experiments were carried out under bulk conditions. The photolysis of n-C 4 H 9 ONO and (CH 3 ) 2 C 3 H 5 ONO was initiated in a stainless steel flowing cell, and the resultant IR emission from the nascent NO fragments was collected by a pair of gold-coated Welsh mirrors [23] inside the cell and passed through a CaF 2 window and a set of collimating lens into a TR-FTIR spectrometer (IFS 66/S, Bruker) that was operated in a step-scan mode [24, 25] .
The light source used was the third-harmonics output (355 nm, ~10 ns pulse duration) of a Nd:YAG laser (GCR-170, Spectra-Physics) operating at a 10-Hz repetition rate. The n-butyl nitrite (95%, Acros Organics) and isoamyl nitrite (97%, Acros Organics) used in the experiments were degassed through three freeze-pump-thaw cycles in liquid nitrogen and used without further purification. The partial pressures of n-butyl nitrite and isoamyl nitrite in the flowing cell at 298 K were maintained at ~20 and 10 Pa. With Ar purging near the entrance and exit of the photolysis port, the total pressure of the cell was maintained at ~500 Pa.
III. RESULTS AND DISCUSSION
The upper trace of Figure 1 shows the partial TR-FTIR emission spectrum (0.14), which indicates that the nascent NO photofragments were formed to be rotationally "cold" while vibrationally "hot". The simulated spectrum matches nicely with the observed one, which supports our vibrational assignments given in Fig. 1 .
It should be noted, however, that each rotational level of the ground vibronic state of NO is split by spin-orbit interaction into two components 1 [27, 28] . Since the difference of the vibrational frequency ( e ω Δ )
as well as that of the anharmonicity constant ( In addition, we measured the temporal profiles (at a resolution of 200 ns) of the IR emission of the NO fragments coming from both n-C 4 H 9 ONO and (CH 3 ) 2 C 3 H 5 ONO, as shown in Figure 3 . Both traces reaching a maximum at ~0.75 µs were obtained without the 300-kHz-bandwidth amplifier (in order to remove the instrumental influence on the leading edge of the temporal profile), from which no discernable difference could be seen.
We further recorded the electronic absorption spectra in the UV region of 300 -450 nm for both species, as shown in Figure. 4. Again, it is difficult to distinguish the two species from the spectra shown in Fig. 4 . Remarkably, however, it was found that another alkyl nitrite species, t-butyl nitrite ((CH 3 ) 3 CONO), exhibits an electronic absorption spectrum with similar spectral features but a rather large wavelength red-shift (~25 nm) [18, 30] with respect to that of n-butyl nitrite (n-C 4 H 9 ONO).
To better understand the above phenomena pertinent to n-C 4 H 9 ONO and -7 -(CH 3 ) 2 C 3 H 5 ONO, we carried out ab initio calculations using the time-dependent density functional theory (TD-DFT) with GAUSSIAN 03 program [31] . The predicted minimum-energy geometries for n-C 4 H 9 ONO and (CH 3 ) 2 C 3 H 5 ONO in the S 0 state are displayed in Figure 5 . A selection of relevant geometric parameters calculated at the B3LYP/6-311G(d,p) level for both molecules are listed in Tables 1 and 2 , respectively.
In accord with those reported in a very recent work [32] , our calculated results for The close similarity between the calculated results for n-C 4 H 9 ONO and for (CH 3 ) 2 C 3 H 5 ONO provides clues for elucidating our experimental observations described above. According to our ab initio calculations, the substitution of one of the two γ-H atoms in n-C 4 H 9 ONO with a methyl group yielding (CH 3 ) 2 C 3 H 5 ONO does not substantially change the nature of the C−O−N=O core as this core remains in the X-Y plane with an almost unchanged electronic density distribution. Since the TR-FTIR emission spectra of the NO fragment as well as the UV absorption spectra for the two molecules are all closely related to the C−O−N=O core, it is not surprising that the obtained IR and UV spectra of n-C 4 H 9 ONO
were found to bear a high degree of resemblance to those of (CH 3 ) 2 C 3 H 5 ONO.
Considering that (1) Last but not least, we note that the absorption spectrum in the UV region of 300 -450 nm for (CH 3 ) 3 CONO exhibits a rather large wavelength red-shift (~25 nm) with respect to those for n-C 4 H 9 ONO and (CH 3 ) 2 C 3 H 5 ONO [18, 30] , as mentioned above. This can be readily understood by the fact that a drastic change of the electronic density distribution has recently been predicted to take place in the C−O−N=O core of (CH 3 ) 3 CONO [33] , in contrast to the cases for n-C 4 H 9 ONO and (CH 3 ) 2 C 3 H 5 ONO discussed in this paper.
IV. CONCLUSION
We have investigated the 355-nm laser photolysis of n-butyl nitrite (n-C 4 H 9 ONO) and isoamyl nitrite ((CH 3 ) 2 C 3 H 5 ONO) using the TR-FTIR spectroscopic technique. We obtained the TR-FTIR emission spectra of the nascent NO fragment for the two molecules.
Rovibrational simulations yielded almost identical results for the two molecules: an ~330 K rotational temperature and a relative vibrational population of (υ = 1) : (υ = 2) : (υ = 3 ) = (0.59) : (0.27) : (0.14), which indicates that the nascent NO photofragments were formed to be rotationally "cold" while vibrationally "hot" under our experimental conditions. We also found a close resemblance in the measured temporal profiles of the IR emission of NO and the recorded UV absorption spectra for the two molecules. Our experimental results implied that the substitution of one of the two γ-H atoms in n-C 4 H 9 ONO with a methyl group yielding (CH 3 ) 2 C 3 H 5 ONO has a minor effect on the nature of the C−O−N=O core, which accounts for the subsequent dissociation dynamics. This is verified by our ab initio -10 -calculations using TD-DFT at the B3LYP/6-311G(d,p) level.
-13 - Note: The results given in this row for n-C 4 H 9 ONO are in good agreement with those reported in Ref. [2] .
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